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GULYAYEV, A.P.; SAPAROY, K. 


Investigating the effect of nickel, copper, anc manganese on 
the phase constitution and properties of cust iron with spheroidal 
graphite. Lit. proizv. no.6:31-34 Je °S3. (MIRA 16:7) 


(Cast iron-—Metallograpny) 
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Effect of manganese on the phase composition and the proper- 
ties of highestrength complex-alloy cast iron, Lit. proizv. 
no.7!35=36 Jl '63. (MIRA 1731) 
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“AUTHORS: Gulyayev, A: P.; Ultyanin, Ye. A, 
“SOURCE: jMetallovedentye 1! termicheskays cbrabotka metallov, no, 8, | 
~ $1903, 2-6 | — . 
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‘TITLE: Rare earth metals in structural steel 6 
SS rere inrcineetmrcncenenten 


- TOPIC aah eda oan ere construction steel, 40 HnN steel, 40° 
Kh steel, 40 KhRi Steel, 40 KhNR steel,” Pr, Ce, La, Nd, praseodymium 
‘cerium, lanthanum, neodymium 7% ; mee ate! 
‘ABSTRACT: Authors studied the effects of rare earth metals such as’ 
icerium, lanthanum, neodymium and praesodymium upon the properties of 
-40 Kh steel. In addition to analyzing the effect of individual’ rare 
,earth metals, complex admixtures in the form of mischmetal, contain- 
,ing 50% Ce, 22% La, 10% Nd and 5% Pr, were studied at the same time. 
‘The effect of these metals upon the hardenability, strength, plas- 
‘ticity, ductility and reversible temper brittleness tendencies were 

, Studied. Authors found that oxidation of the rare earth metals:de- _ 
-pends upon amount of admixture, The more rare metal quantity put in, - 
. the aa they burned out. All of the rare metals are powerful : 
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‘desulfurizers. Degree of desulfurization increases with increase of: | 
‘rare metal admixture. All of the rare earth elements increase har~ | 
denability.. The degree of their effect is variegated, however. Cer.’ 
‘dum and lanthanum do not increase the critical. diameter @s much as | 
do neodymium and praesodymium. When neodymium and praesodymium are 

put into the steel, the hardenability increases in proportion to the | 
admixtures. Mischmetal occupies an intermediate position between 
.cerium-lanthanum and neodymium-praesodymium. None of the rare metals: 
‘have an effect upon the strength and plasticity of the 40 Kh steel. ; 
‘Cerium has no effect upon temper brittleness;Bendency. Temper 
‘brittleness is somewhat checked with a 0.30% admixture of' La. Neo- hg te 
dymium and praesodymium reduce the temper brittleness terdency. Orig. ;. 
‘art. has: 5 tables. , - ee 


‘ASSOCIATION: TsNIICHM (Central scientific’ coh inatitutefep—a oo 
‘ferrous metallurgy), ~~. a ms ee. a 
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GULYAYEV, A,P.; LESHCHINSKAYA, 2.P. 


Naphtalenelike fracture of high-speed steel. Metalloved. i tern. 
obr. met, no.9:22-27 S '63. (MIRA 16:10) 
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AUTHOR: Gulyayev, A. P., Shelest, A. Ye.; Mishin, V. I., Kossakovskaya, N. N., 
Pavlov, [.~Me----- 


TITLE: Effect of furnace atmosphere on notch toughness of commercial grado tUtanium 


SOURCE: AN SSSR. Institut metallurgii. Titan i yego splavy*, no. 10, 1963. 
Issledovaniya titanovy*kh splavov, 262-264 


TOPIC TAGS: titanium, titanium property, titanium notch toughness, titanium embrittle- 
ment, titanium heat treatment, heat treating furnace, furace atmosphere, oxidizing 
atmosphere, protective atmosphere, protective coating 


ABSTRACT; Specimens of hot-rolled titanium sheet with an initial impact toughness of 
6 kg-m/cm% were heated in quartz ampules in an atmosphere of air, oxygen or nitrogen 
or in a vacuum (0.01 mm Hg) at temperatures of 700-1200C for 10, 60 or 120 minutes, 


: . after which the specimens were tested for impact toughness, microhardness and weight of 


' oxide film formed. Heating in a vacuum had no significant effect on either weightor impact 
:. toughness. Determination of sample weight after removal of the scale showed that oxida- 
tion increases with time and increasing temperature, and ia markedly decreased in a 
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nitrogen atmosphere, especially at high temperatures. However, as shown in Fig. 1 

of the Enclosure, prolonged heating in nitrogen at 900C or above reduces the impact 

toughness, so that nitrogen atmospheres also cannot be recommended. The impact 

toughness, which increased somewhat on heating at low temperatures due to recrystall- 

: ization, decreased sharply at 800-1200C in all media. Measurements of the depth of 

» the gas-saturated layer, evaluated from the microhardness, showed that the depth 
increased uniformly with time and temperature in all media. In alpba-titanium (below 
900C)}, however, nitrogen diffused less rapidly than oxygen, while after transformation te 

' beta-titanium (above 900C) the opposiie wag true, Orig. art. has: 3 figures. 
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a b c- 
Fig. 1. Effect of temperature, duration of heating and furnace atmosphere on the 
impact toughness of commercial grade titanium. a. heating inair, b. heating 
in oxygen, c. heating in nitrogen; 1 - heated for 10 min. ; 2 - heated for 60 
min.; 3 ~ heated for 120 min. Ordinate = impact toughness in kg-m/cm2; absciasa = 


temperature of heating in °C. 
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GULYAYEV, A.P.; YAKSHINA, O.K.; PERSHINA, N.F. 


Siliconizing molybdenum, Sbor, trud TSNIICHM no.35:57~62 '63. 
(MIRA 17:2) 
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BABAKOV, A.A.; GULYAYEV, A.P.; ZHADAN, T.A.; TUFANOV, D.G. 


Effect of carbon on the properties of Kh16N15M3B stainless steel, 
Sbor, trud TSNIICHM no.35:63-66 '63, (MIRA 17:2) 
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ACCESSION NR: AR4027947 Mei ehosoeyien 
SOURCE: Motallurgiya, Abs. 21421 

AUTHOR: Gulyayev, A. P. 

‘OTTLE: Study of the cavitational resistance of austenitio steels 

CITED SOURCE: Sb. tr. Tsontr. in-t chornoy notallurgil, vy*p. 35, 1963, 85-91 
TOPIC TAGS: austenitic steel, cavitational resistance 


‘TRANSLATION: A study was made of four Cr-Ni steels with ~ 0.1% C, ~17% Cr, : 
.~ 1.5% Mn, and various contents of Ni: 7 (I), 8 (II), 9 (111), and 10% (IV). The 
steels differ appreciably in the strength of austenite: in I, the martensite trans~ 
‘formation begins at -70°, in II at -100°, and in III and IV cooling to -196° does 

not cause the transformatione As the Ni content decreases, Leoe, as the strength, 

of austenite decreases, the cavitational rosistance increasese As a result of the 
cavitational action, martensite of deformation is formed in the steel with unstadle 
austenite. The resistance of austenite against cavitational failure is raised if 

the cavitational action causes the formation of martensite of deformation. In order - 
{bo increase one cavitational resistance of Kh18N9T steel, it is recoumended that the 
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Effect of addition alloys on the: properties of the heat-affected 
zone of a weld joint in high-strength reinforcement steel. Sbor. 
trud TSNIICHM no,35s132-142 '63, (MIRA 17:2) 
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GUZOVSKAYA, M.A.; GULYAYEV, A.P, 


Mechaniam of the formation of ferritic plates of Widmanstaetten 
Structure. Sbor, trud TSNIICHM no.35:164-165 '63, (MIRA 1722) 
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AUTHOR: Gulyayev, A. Pe; Ultyaniti; Ye. A.; Bogolyubov, Ve Ac3 
1 ~ferkulova, Re F. | 3 


TITLE: The behavior of rare-earth metals in liquid steel 
“soURCE: IVUZ. Chernaya metallurgiya, no. 1, 1964, 56-61 


TOPIC TAGS: rare-earth metals, ferrocerium, cerium, lanthanum, 
neodymium, praseodymium, desulfurizer, oxide-sulfide mixtures, 
electron microanalyzer, ferrotitaniun, liquid steel 


ABSTRACT: A study was made of the behavior of individual samples 
of rare-earth metals in steel on the basis of the speed of their 
burning-out process and their effect on the oxygen and sulfur 
content in the steel. The introduction of cerium, lanthanun, 
neodymium and praseodymium -is followed by a sharp reduction in 
the oxygen content of the steel.: The oxidation of rare-earth 
metals increases with their: increasing content in steel. These 
metals.are also active desulfurizers. A study was made also of 
the nonmetallic inclusions of rare-earth metals in forged steel. 
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The chemical composition of the steel was established by the use 
of an electron microanalyzer on any area larger than one square 
micron. iiethodical difficulties prevented the establishment of 
the exact chemical composition of the inclusions (impurities) ; 

all that could be found was’ that they contain about~50% rare-earth 
metal. The optical properties of ceriun, lanthanum, neodymium and 
praseodymium inclusions are fairly similar, the last two of them 
frequently occurring in the form of separate isolated globules. 
Orig. art. has: 3 figures and 4 tables. 


ASSOCIATION: None 
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GULYAYEV, A.P.; UL'YANIN, Ye.A.; BOGOLYUBOV, V.A.; MERKULOVA, R.F. 


Izv. vys. ucheb. 


~earth metals in liquid steel. 
Behavior of rare~-ear Weal a) 


zav.; chern, met. 7 no.l: 56-61 '64. 
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a fee “TITLE: Steels and alloys: for the building of (chemical equipment. 

ae SOURCE: Metallovedeniye ieralsheaksye obrabotka metaoy, no. 1G, f 
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| ABSTRACT: The author discusses a great number of stainlesi steels and oxida- | 
tion resistant alloy sla account for the ame of. 

| 
i 
| 


nd. life | gpan of chemical 


| equipment. _Cr and aing the main elements :in stainless steel, an investigation 
i of the Fe- Cr-Ni ase id4gram which has not as yet been adequately studied is 

-.; carried out. Inhomog eity is decreased by melting two-phag?: steels with a . 
| narrower range of alloying elements, erapleyite steel with anny ing elements: that mail 


| 
aluminum, pe Sa im, nickel “copper, embrittlement, sulfuric atid, 
‘hydrochloric acid a) \ ms Soe | 
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‘have a lesser influence on the phase composition and by exerting magnetic proper 
ty control during melting. The addition of limited amounts of ‘Ti and. Al in two- 
phase stainless steel was found to eliminate embrittlement. Additions of Mo and | 
Cu enhanced the resistance te sulfuric acid attack with byst results achieved in 
specimens having a high Ni content. Refractory metaldtdisplay substantial resist- 
ance to hot sulfuric and hydrochloric acids and, particularly ‘Mo although its 

employment is made difficult by the lack of weldability. iGtalnegs steels and: 

Hastealloy are unsuitable for work in acid media. Nb is ductilejat room tempera 
ture and large amounts of alloying elements enhance {:he corrosion- resistant | 


properties of Nb steels. Orig. art. has: 15 figures and ‘1 table. 
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‘TITLE: Martensitic transformatfon in alloys wath aping martengite 


SOURCE: Metallovedentiye i termicheskaya obrabotki. metallov, na. il,. 
1964, 2-5 : ? ; ier, Siee?,. 2 ae 
TOPLC TAGS: maraging steel, molybdenum containing steel, cobalt con” 
taining steel, iron nickel alloy, alloy martensitit traisformation, 
complex alloy martensitic transformation, titanium coating steel : 
UY *Y a ges 
ABSTRACT: An. experimental gtudy has been made af the effect of the 
individual or combined addition of various amount of (MO, CO, and Ti 
on the temperature range of the martensitic transformation in Fechd - 
alloys with 20—-20.5% Ni. It was found that, in genetal, the effect 
of all investigated elements in the Fe-20% Ni alloy ig simtlar to that 
in steals. Mo sharply lowers the temperature range of thartensitic trans~ 
formation, and with 8% wo the alloy is austenitid at iccom temperatures 
Co and, to a smaller extent, Tt raise the temperiture, range of mar 
tensitic transformation. In complex Fe-Ni-No~Co alloys Ho and Co - 
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ACCESSION NR:  AP4049102. : 
produce the same effect as in binary Fe-Ni alloys. Ti dlightly Lowers 
the Mg point in complex Fe-Ni«Mo=-Co-TiL alloys, but ‘has 4 less prot. 
nounced effect on the M, point, With martensitic transgoxmation: tom 
pleted, all alloys contain 75——85% martensite, except. far alloys with - 
5% Mo, which contain 60--75%, ‘The hardness of annealed i(vonaged) - 
alloy does not depend on the austentte-martensihte matioy probably: 
because the hardness of novaged martensite ta practisgaliy: the sane ag 
that of the initial austenite, Hence, in tha alloys invdstigated, the 
hardness cannot be taken as the criterion of the degree of hardening. | 
Orig, art. has: 2 figures and 3 tables, — “2 ae bees 
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- AUTHOR: Gulyayev, Ae Ped Shigarev, Ae Se = Be 
TITLE: Reerystallization cf auetenite during hi gh= temperature ther * 
momechanical treatment soe ae vin gs 


SOURCE: Fizika metallov fi metallovedentye, ve 14%, Nai 2, seas erat ee 
238 nae a ei eH fs 


4 


-goPiC TAGS: thermomechanical treatment, high temperature thermo~ e 
mechanical treatment, low temperature tharmomechanical treaatmene, §.. 


steel ausforming, titaniun alloy ‘thermomechanical: treatment, aus~ .- : 
tenite recerystallization, ausformed austenite recrystabklization: 


ABSTRACT: The recrystallization of @ stenite during high~ and’ Low= 
temperature . ochemical treatments))(HTTNT aud LITHT) was invest |) 
tigated in order to determine the maximum permfaeibl¢ time between 4 |-—- 
deformation and quenching. The wedge-shaped spacimeds of 5OKRNGH! 5° ae 
(0.5% C, 1.5% Cr, 4% Ni, 0. 30ZHo): ateel ware daformad with. a singla i. 
‘hanmer blow at 900, 750, and 500C and water~quariched aither fine eae 
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temperature, It was found that. hardness of specimens quenched dma! 
mediately after deformation increased’ continuously with increasing | 
raduction and reached over 60 HRC at 90% reduction, Further increase 
of reduction had no effect on hardness of speciniiins daferned dt 550 | 
or 750C, but hardness of specimens deformed at 9uaCc drapped baginning 
with a teduction of 60%, and at 972% reduction aaounted to 60.5 HRG, j-- 
the hardness of conventionally hardened 8 eal. Thies means that at prs 
 peductions over 602% the onal ly swtiization|inmedtately follows de~ | bie 
formation. The width 6£ (110): Line in x-tay di€€kaction patteras dew! > 
creased with reduction for all the deformation temperatures. This ae 
could be explained only by extrusion of the carbon atoms out of galid- 
olution in the form of carbides, which was confirmed by @lectron : | : 
microscopy. Tests with specimens quenched with sone ‘delay afer 
deformation showed that in apecimens deformed at, 900G with 60%, re“ 
ductien racrystallization (manifested by the hardneaa drop) be ging 
5 gee after deformation and widening of (2110) ‘Line, indicating the. 
Sisaclution of extruded carbides 2 sec after déformation. The Lati~ 
ak. ‘ger process is. completed in 3 sec and the forner in { 8dG3 the batd~"- 


| mediately or after holding for a cartain time at the deformation 
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ness drops te 60.5 HRC. In specimens deformed at 750¢ with redic 
tions of 90 or 60%, the rectystallization begins 30 and, 56 min, ret yj) - 
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| 

} 

{ 


spectively, after rdeformation, In the VE9=1 tk tantum alloy sube 

jacted to RITMT at 850C, the (O11) fine of anphase tadunads wide 

- |wieh increasing reduction but raturna to ite original: width 10. sec, 
‘| after deformation. To obtain the naxinun strengthening affect fron 


rocess and the time betwean djformation and 
‘Orig. att. hugs 9 Eiguress 


.| HTTHT, the deformation p 
quenching must be reduced to-,a;minintitne — 
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TITLE: Influence of carbon, allicon and nranganese on the embrittlement ‘tendency of | ees 
steel and. ton. 4 po eae ter as 


SOURCE: Metallovedentye i termicheskaya obrabotka métallov, nae Ly 1905; 33-38 : 


“TOPIC TAGS: steel embrittlement, iron embrittlement, silicon brlltleneds, carbon | oe 
f | brittleness, manganese brittleness, brittle failure, impact toughness, cold brittleness: 
E |. threshold a if | 


ABSTRACT: The pufpose of this work was to determine the cold drittleness threshold) 
in low-carbon steeltand iron due to C, Si or Min additions. Aga criterion, the authors: 
used the percentage of the viscous and brittle components causing the break, Since 
crystalline break is the result of brittleness, while fibrous bregk id the result of 
viscosity, the proportion of their areas in the break cam be used as a criterion. Ingots 
were forged into billets and the latter rolled into 12 mra thick plates from which 
gamples were cut across the direction of rolling, annealed and subjected to tensile and 
imnact bending tests) “It was found that the influence of the three elements (C, Si end Mn} 
ip ve brittlenese threshold is different. Si strengthens steel but increases the thresluald _. 
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- of cold brittleness. Mn also improves ength but lowers: the ehraghold of i. 

cold britffeness. C is the most energev’e ing agent. Its increased aa” 

content impairs the impact rougher ; still high under conditions of 
viscous destruction (> 8kg/erm}. The cold, brittleness threshold ia nat affected by 


carbon addition. Therefore C can be used strengthening agent in low alloy 
ateel up to an acceptable level of weldabillty,t* AH of the above apolies onli to ateels 


with 2 ferrite-periite atructure and is not to be applied to stecle with an annealed 
martensite structure. Orig. art, has: § figures and 2 tables. 
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SOURCE: Zavodskaya Laborstoriya, v. 31, no. dy 1965, 28-96 


TOPIC TAGS: steel, low alloy steel, steel bricele failure, brictle . s 
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ABSTRACT: In an attempe to ate a reliable nethiod uid aeitertea. fot. 
determining the susceptibility of steals to brittle Peassures| SpGciee: 
of 18G2AF low alloy steel (0.19% C, 1.72% Ma, 0.38% - 0,172. ¥) have 
been tested in following conditions: G--hot rolled, ane as 
900C and air cooled, P—-annealed at 1200€ and air cooled, and U--water 
quenched from 900C sae tempered at 680C for 1 ht. The. structure of 
specimens differed depending upon heat treatmant but: gatrength and. 
_ ductility wera of the same order: tensile strongth 69—63 kg/numé, 
‘elongation 15=~18%, and reduction of araa 37—-42%. Natched and 
unnotched specimens in varioud shape s- ani 
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* sizes were subjected to tensile and bend tests at teperatures ranging 
from +20 to -70C. Widely scattered test rasuits indicated conclusively. 
that the susceptibility to brittle fracture cannot be ‘avaluated on the 
pasis of mechanical properties. Only the structure of the fracture, 
i.e., whether it is crystalline or fibrous, can servé as indi¢atinn — 

of this susceptibility. Of all the tests used, the impact band ‘gest 

of notched specimens is the most rigid. Orig. art. has: 3 tables: and: 
7 figures. ee te wed hi (ND 
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preliminary plastic deformation on the decqiposition of 


- | SOURCE: Meike metaéllov i metallovedeniye, v. 19, no. 1, 1965, 155158 | 
"TOPIC TAGS: plastic deformation, cold deformation, . phase vetrystdlitzation, jus 
. ttenite decomposition, gupercooled austenite, dilatometric tebt, eutectoid steel, | 
hitrous bath, hot drawing, steel 40 coum Steel C082, steal sae WBS 3 
|ABSTRACT:. The purpose of this investigation was to study the effect of preliwinairy. 
~ \plastic deformation on the decomposition of supercooled austenite by the use of a 


i 
“ 


_. lundversal-type dilatometer. Preliminary tests (designed ta eterdine the: hardness 


- Idoes not affect the hardness, durin 


‘increases the hardness, 


\O£; tempered steel) established that the time required for the 


Et e compléte “austeniza o>, 
“ition (carbide dissolution) of a dilatometric sample at a given tdmperature ti 1,5-i - 
2 minutes, In some brands of steel (40 KhKMA and 6082) thagpreliainary deformation: - 
ng or after the tempering\rocegs; at any tempelrs 70 
, ature up to 500-600C. In others, such as steel ShKH15; preliminary deformation © ° 
The test results do not justify the! assudption that | 
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phase analysis, metal physical prope a brittdaness say qustenite 
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ABSTRACT: The anthony ee ce the influence of -yapioys gact ors ong the “enbrititlesien 
| kinetics of steels wi 21% Cr containing 0, 2, 45 6% nickel} OOKn21 {t. ous iC, l | 
no titanium]; ooKh21T' [0.04% C, Tis 5x ( c)]; "shail to.2s ¢, no tftaniuml; 1 fend aut : 
[0.1% C, Ti=5* *(% C)). Pseudobinary phase aiagrans were plotted for the alloys! hi my 
[Fe-Cr(21%)-Ni a Fe-Cr(21%)-Hi-Ti og the basis of a study nf tha phase conpesitlcd 
Tuging-ghese ot grams, the authors 3 adooted two hardening tamparatiras pro seducing 
| gerritic and ferritic-austenitic states respectively, and the tendancy toward en 
|brittienent was studied in these two states. The influence o£ tdinperature and tem- 
pering time on the impact strength and magnetic saturation of tha ateals was inves- 
-|eigatea. The enbrittlement kinetics of the steels shoved that ii the embrittlenent. 
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In the two-phase steels, t the: development 
| ¢atlure may be promoted also by the martensite transformation during the cooling ae 
| austenite depleted of alloying elements when any phases are Beparated during ° temm =? 
jpering. The a> y¥ transition observed for long soaking. periods . duping’ teupering ray | 
ee - ‘Orig. art. haa 4 4 Flgumee | and - Rabe. aa 
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Isource: Moscow. Tsentral'nyy nauchno~tssledovatel skiy inetitut chiragy eotaaunts 
‘Sbornik trudov, no. 39, 1965, Spetsial' nyye stall Tsplavy Uipectd cl steels and vale 
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ABSTRACT: Three eiecin, 18KhNVA, usinene, and 1SKhGWCh: were cagnated ot the. basin : 


lok mechanical procaveica: ; and ae: espe ecially impact > strength at low tdmperatures.. , 

| L8KHNVA steel had the highest Ni’ spe (4.4%) compared to ‘the other two (1. 80%) | 

‘The effect of small additions of rare earth metals and boron on the: lpguet pai of. beat 
the substitute steel 15KhGNM were de sored Tensile beret ie: were el Surted als a.” 
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sizes for austenitizing temperatures anging from §50-1700°C:! were. determined by two} ae 
separate techniques. and were tabulat d for all of the steels. / Na ldjfference in| | tee 
characteristic mechanical pro evties\ Sr grain growth rendencifi wis observed. between = 
LSKhNVA and 1SKHGNM steels. These game steels, at tem ering Wemperatures of 200°C, 
have almost identical thresholds of cold brittleness, while afege tempering ate $519 
and 650°C this limit is lower for iexhuvA. ‘The in act strani th if LORANVA foo al 
tempering temperatures is somewhat Lower than for TSRneid, because of the higher | 
‘igtrength of 16KhNVA. Additional alloying of JSKhGNM steel with rare earth netals 
a (0.1%) proved inaffective, since the properties of this sted]: wera left unchanged. 
Boron lowers impact strength and increases transition temperatura, somewhat when don 
pared to steel without boron, Orig. art. has:. 6. figures, 4 ‘tables. 
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ABSTRACT: The goal of this work was to study the properties of sone. yin bantele Pais Py 
- istainless steels used in the chemica industry4’] Twenty-five steels were used in the a 
linvestigation, ee 17-19% Cry2-14% Ni, 0.04-0. 06% C dith mitior alloying 
jadditions of Mo, Cu, W, No, and Siw Representative microstructured of ‘the heat- 
jtreated steels are given after (a) quenching from 1080°C in water, and (b) quenching 
iplus a supplementary stabilization anneal at 620°C for 10 his. (aix: enol). The! stric+ 
tures were all austenitic, however, after treatment (b) the wiaserials Stepley et Paes, 
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nounced segregation of carbides and carbonitrides. Also the, grain bizes of the 
lyarious steels differed depending on the alloying glements usdd. By using magnetic | 
measurements y relative amounts of martensitic shade were deteimined by the a Lgo- 5! 
lmetric method of Akulova. Only after deformation\‘at low tenpiipatures. (1099) is the. 
amount of martensite significant (20-44%), while only one steitl, OkKhLENLC | ag. as: i 
much as 3% martensite after 1 for at +50°C. Menace geil) a for ali of | 


[the steels are given in tabulaf form for both heat treatments;,(jas “l id 
ipeing done at 350 and 500°C. 


mpact strengths are given both peas We after tet, 

Ipering. The tendency of the stezls foward intercrystallin eprrosion\ epending on, 
heat treatment was studied. Standard tests (GOST 6032-52 )\waire made on strips of | | 
‘Imaterial, which were boiled in water for 24 to 48 hrs. ane then bent. Interarystal-| 
lline corrosion was indicated by the agpearance of eracks\in the bend, This test 
ishowed that steels without Ti\and Nb. Bdditions display tendencies to intereryst2l~ ; 
line corrosion in wide tempering {ntervals, for all conditions. Orig. art. has: 2 ‘£ 
figure, 3 tables. : eo a F i ao : 
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~ {and alloys), 170-174 a. eee Lame ae 
| TOPIC TAGS: alloy steel, martensitic transformation, heat treatment, hot working,’ ae 
| mechanical property; aise metallographic examination, metal -ausforming ; 

ye eee aes vee : BA otras Potien octets aco beg, tee i aes ee 
- | ABSTRACT: Work was done on SoKhNUM| Steel confining: O.8% Cy 2.59 Gr, 43 Nivand 6 
}0.31% Mo. Wedge shaped samples were deformed\at 900, 750, aid ssdec. By usitg 
_ 4 such shapes various degrees of deformation could be accomplished dn one sample. 
~ \{Microstructures were studied in the processed samples, while'the affects of increas-: 
ing deformation showed up in a decrease in grain size, and gpneralized grain: élom+ ie 
gation. This resulted in a finer distribution of nartensitit: crystals upon ahench- ee 
.ing from the austenite. Hardness pas found to increase sharply (to 63 # 4) with © 
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during ausforming and quenching for all hot vorking tamperatures 


dness dropped sharply after 75% ‘deformation “while for!’ 
gness renained at its peak value, @ven ‘to 90% defor 


sented ué a functicn-of.4 pree..of dé 

Here the ef E = lings, and the effects of 

‘| deformation on diffusion characteristi  Phus g | further work ‘wa 
done on the effects of holding time du Curves for hard~ | oe 
ness and (110) line width were simultaneously. plott on of Molding times 0 
During ausforming, not only is recry | |: Ses 
forced out of the austenitic solid solution. pag es 
strengthening effect during ausforming, it is necessary to Limit 
at higher temperatures. For SOKhNGH steel at 900°C, this tine ali 
onds or less. Orig. art. has? 7 figures. — Saat os oe ee - 

es . ~ 
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AUTHOR: Gulyayev, A. P.3 Fatkina, Ae. es euaeees $. Ie Po 
+ SCENT E INT TIRE, terme meron memes! eter 


ITITLE: Effect of heat treatment’’on the cold brit: anal of { (GNS steel 


te 228-232 


| P rary x 4 i : 
_|TOPIC TAGS: ‘alloy steel, heat treatment, embrittlement, metéiographic examination, 


martensitic transformation, impact testing, metal mechanical property Low tempera 
ture research : 


ABSTRACT: The effect of low temperatures on tha brittle behivior pf O6N3 steal was | 
studied, by varying the structure and using impact - ‘transitiot results as a criterion 
jot brittleness. . Four heats were made by two sepatyis malting. processes, using ani 
lelectric furnace and 4 converter. Plates of 5 ang 10 mm thickness were heat treated -- 
pa quenching and tempering. Mechanical Bccear alias deteimined for r tenpera- 
|ture and -183°C, a3 a function of tempering temperature. Hitrostrudtures| ofthe | i 
steel are given for the normalized and tempered conditions. ‘In the hormalized sates 
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lene structure consists of ferrite with some pearlice at the girain boundaries. iAf-! 9 = 
lter quenching the structure is typically martensitic, and tempering dbove 600°C rew | 


4 ry 


‘lsults in reformation of ferrite with carbide distributions argund grain boundaries { +. 


A series of impact transition curves (down to -183°C) are shown for tempering in the 
: [eoocssoee range. Besides these, curves are plotted for the pircentage of brittle | 
lfracture in the impact samples. Cold brittleness in the steels tested depends on | | 
Iheat treatment, the highest transition temperature (worst canilition) occurring for: | 
the normalized state. The lowest transition temperature ucduts for samples quénchod 
and tempered at-500-640°C, For these two states, the remainihg mechanical proper-' 
ties at room temperature are identical. Orig. art. has: 5 figures, 1 table. 


bots 


ASSOCIATION: none ' 


SUBMITTED: 00. Sess wens 9d SB EE um eopey Bt | 


am 


© REF SOV: . 000 © COU Ss OTHER: 000500. 


” . : 


Oo BO] 1 a RR IE TOD 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1" 


bs asd) Fv eae BE chee SSG Be Oi aye ‘ 
eae Phere aera A Bl _Hiiat seaitp 


ACC NR AP6036437 a Semmens oe CODE: Ua/0370/00/IeU/I0/ dos / Hue? 


- AUTHOR: Gulyayev, A. P. (Moscow); Ustimenko, M. Yu. (Moscow) 
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| ORG: none 


‘TITLE: Effect of plastic deformation on the properties of OKHN4GOMDTYu (EP543) alloy 
1 


SOURCE: AN SSSR. Izvestiya. Metally, no- 6, 1966, 63-67 


'TOPIG TAGS: chromiuin nickel molybdenum alloy, copper containing alloy, titanium 

|! containing alloy, aluminum containing alloy, alloy thermomechanical treatment/ 

| ok S4OMDTYu alloy 

\ 

| ABSTRACT: The feasibility of improving the mechanical properties of OKHNSOMDTY u (EPS 43) | 
| chromium-nickel base age-hardenable alloy while preserving its high corrosion resist="| 
| ance in sulfuric acid has been investigated. Alloy ingots containing (%) 0.06C, | 
; 14—17 Cr, 39—42 Ni, 4.5—5.0 Mo, 2.5—3-2 Ti. 071.2 Al, and 2.7——3.3 Cu were { 
i forged at 1160C into bars. After forging was completed at about 900C, the bars were | 
| air cooled, and some were annealed at 1060C and aged at 750C for 5 to 15 hr; others 
{were aged without annealing. Mechanical tests showed that the specimens aged without |- 
| annealing had a significantly higher strength but a lower ductility than the specimens 
! aged after annealing. In both cases, a higher notch toughness was achieved with 
| aging for 5 hr. Aging of as-forged alloy at 600—630C for 5 hr produced high strereth | 
| characteristics with a satisfactory ductility and toughness (see Fig. 1). The | 
[Card 1/3. a. ypc: 669.265" 24-134 
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‘strength characteristics first increased sharply with increased reduction in defor- 
‘ mation; remained high, and changed only slightly with reductions greater than- 
| 10—20%. However, the ductility characteristics and impact toughness decreased i 
‘while in the alloy aged in the annealed condition, the characteristics of ductility 

i did not depend on reduction. The corrosion rate of OKhN4OMDTYu alloy in 10-—60% 

- sulfuric acid solutions did not exceed 0.16 g/m’+hr regardless of the heat treatment 
conditions and reduction. N. N. Geveling participated in the work. Orig. art. has: 
4 figures and 2 tables. : . 
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TITLE: Effect of nickel on the mechanical properties and nil- ductility transition 
temperature of low-carbon steels \“ 

bon steers a 


/ SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 10, 1966, 34-39 and 
‘appropriate insert facing p. 33 


Aes at 

-FOPLC TAGS: cryogenics steel, nickel steel, low carbon steel, Be clan 
an ULieermettion, a Leatuetibity transition tenperatere 
ABSTRACT: Since chromium-nickel stainless steels suitable for cryogenic applications | 
; are very expensive, an attempt has been made to determine what nickel content would 
“onsure a sufficiently low temperature of transition to brittle behavior (NDT tempera~ 
: ture). Several heats of a low-carbon steel (0.02—0.05% carbon) containing 
| from 0.12 to 9.1% nickei were tested. It was found that at contents of up to 
'5—-7%, every 1% nickel lowers the NDT temperature by 20C. Further increases in 
nickel content have little or no effect on NDT temperature. Nickel also improves the 
' strength characteristics. For instance, with nickel content increased from 0 to hie 
i the yield strength increased from 30 to 60 kg/mm? at +20C, and from 75 to 100 kg/mm 
pat -196C. The notch toughness was found to be satisfactory (8 kpm/em?) with a nickel! 

| 
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' ONGA steel (0.06% max carbon, 6—7% nickel, 0.45—0.60% manganese, 0.17—0.37% 


, 20 kpm/cm?, and NDT temperature ~180C.!": ONIA_ steel (0.06% max carbon, 8.5—9.5% 
‘ nickel, 0.45—-0.60% manganese, 0.17—0.37% silicon, 0.02% max sulfur, and 0.02% 
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content of at least 6%. Therefore, the use of steel with 9% nickel is justified oniy | 
in cases where the notch toughness of steel with 6% nickel is insufficient. The first 
experimental heats of steels containing 6 and 9% nickel} melted and processed by the 
Volsoyrad Krasnyy_Oktyabr' Plant are being tested under operational conditions. 


we bine) = 


‘ 

( 

| 

silicon, 0.02% max sulfur, and 0.02% max phosphorus) has the following puaranteed | 
5 


strength 50—55 kp /mm2, clongation 30—32%, reduction of area 70—75%, notch toughness 


| 
max phosphorus) has the following guaranteed minimum values of mechanical properties: 
yield strength 58—60 ke/mm2, tensile strength 65—68 kg/mm2, elongation 28—302, | 
reduction of area 70—80%, notch toughness 25 kgm/cm?, and NDT temperature -180C. | 
Orig. art. has: 5 figures and 3 tables. | 
i 
j 
i 
| 
| 
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ACE NR APOOIDIDA SOURCE CODE: — UR/0129/66/000/010/0045/0047 
a 
AUTHOR:  Gulyavev, A. P.; Minaveyv, A. M. wy : 
Pe emmnasieentiet een ee SF Se eit _: a : 


onc: Moscow Institute of Chemical Machinery (Moskovskiy institut khimicheskogo 
nashinostroyeniyo) ; 
( 
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TITLE: Study of notch toughness in austenitic steels at low temperatures _ 


“SAURCE: Metallovedeniye 1 termicheskaya obrabotka metallov, no. 10, 1966, 45-47 


1 
| 
amnetalk FAO Re Pe ee 
TOPTC TAGS: low temperature, austenitic steel, steel latehoteushnend /KhL8NLOT steel, | 
KaL7NL3M3T steel § : 
cA . 

‘ABSTPACT: Specimens of Kh18NLOT and Kh17N13M3T steels, annealed at 1050C and water 
quenched, have been tested for notch tougimess-at temperatures from +20 to -196C. It was 
‘found that though neither steel contained martensite after annealing and quenching, 
some martensite was found in fractured specimens in the notch-adjacent area. This 
_martensite was formed under the effect of deformation. It began to form in Kh18N1CT 
‘steel at about +20C and in KhL7NLU3MBT steel at about -100CG. The notch toughness of 
“KNIJNL3M3T steel first drops with decreased temperature to a minimum of about amen 
/19 kpm/em2 at -100C and then begins to increase, while that of Kh18N10T steel increases 
with decreasing temperature Co maximum of 22—-38 mkp/cm? (depending on the specimen 


i type) at about -100C, and then begins to drop. It was established that if austenite bas 


i 
! 
i 
a 


‘does not transform during impact tests, the notch toughness decreases steadily with 


Cord = 1/2, UDC: 669.14.018. 298.8:620.163.4 ae 
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' temperature decreases. The formation of martensite during testing increases the work 
‘required for crack initiation, but reduces the work for crack propagation.‘ In this 


‘ease, the curve of the temperature dependence of the notch toughness has a maximum. 
‘Orig. art. has: 4 figures. 
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‘PITLE: Investigation of tho properties of stool OKnIUGONeT ff 


' SOURSE: Moscow. Tsontral! nyy nauchno~isslodovatol' skiy institut chornoy motallurgii. 
' Sbornik trudov, no. b6, 1966. Spotsial'nyye stali i splavy (Special steols and 
alloys), 67-75 ; ee 


'GOPIC TAGS: alloy steel, nickel steel, chromium stoel, stool / OKh1EGEN2T steal 
TaN Pa, o 
ABSTRACT: The effect of Cr; Mn, and iii on the structure and proporties of steel 
OXNLUGEN2T was investigated. Two specimens were studied, representing tho ferrite 
!and austenite rogion limits in the steel, respactively. ‘Tho invostigation supplements 
‘the results of A. P. Gulyayev and T. A. Zhadan (Sd. trucov TsNiIChé, Spotsial'nyye 
i stali i splavy, vyp- 39, Izd. Metallurgiya, 1965, s» 109). “The phase composition, 
; the usual mechanical properties, and the magnetic saturation of the stoel wore 
: | determined as a function of the thermal treatment and degree of deformation of whe 
: | latter. The experimental results are prosented praphically (soo Fig. 1). It was 
; found that the mechanical properties of tho steel wore almost independant of tho 
, phaso composition in the composition range of 25--30% Ciephase, Enbrittloment 
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“| ene quenchirg'aau'e gu enching Hage Fig. 1., Change in the ancunt of the 


cal LL, oe ~phase,as a function of tho aging 
ies ase * ! temperature. Solid points: ferrite- 


Zi ‘ liko phase; open circles; austenite- 
0 ‘like phage. 
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pocomes most intensive at 0--7000. The tendency - ‘eouands intercrystalline corrosion , 
was observed for steels containing more than 85% oy ‘the O{ “phase. The following 

cae ray for the steel is recommended: < 0.08% Cy S. oe BS Si, 17--194 Cr, 

1--9% Mn, 2,1--2,8% Ni, and 0,3--0.5 @ Ti. Site. arb fas 1 table ané 10 graphs. 
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ITLE: Influence of carbon content on the cold-shortness threshold of structural 
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ee Moscow. Tsentral'nyy sno toe adevarenrelay institut chornoy 
eta Durgii. Sbornik trudov, no. 46, 1966. Spotaial 'nyyo stali i spiavy (Special i 
v 


TOPIC TAGS: alloy, stool, chromium steel, nickel stool, molybdenum steol, 
motvallurgic research . i 


t 
ABSTRACT: The offect of tho carbon content on tho cold-shortness threshold of 
chromium-nickel-molybdenum steol was investigated. ‘Tne specimens were quenched and 
' subsequently annealed in two stages to hardness Hi® » 20--25 and HRC » 30--35 
respectively. ‘The cold-shortness threshold was detormined in terms of the fraction; 
of the britvle component in the fracture of the specimen. Tho cold-shortness taresh~ | 
i old temperature was taken as the temperature at which tho fracture containea 10 and 
' 50% of the brittle component respectively, Tha oxderiunental. results are presanted 

in craphs and tables (see Pig. 1). It wan coumi taunt an increases in the carbon 

: Convent in Cr-Ni-Mo steel leads to an increase of the cold-shortnoss throshoic. Poe 
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AUTHOR: Gulyayev, A. P.; Zelenova, Z. P. 
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‘TITLE: Study of resistance of austenitic steels to cavitation 4 


SOURCE: Ref. zh, Mashinostr mat konstr i raschet detal. mash. Gidropr, 
Abs. 7. 48. 89 


REF SOURCE: Sb. Kavitats. i gidroabrazivn. stoykost' met. v gidroturbinakh, 
M., Mashinostroyeniye, 1965, 71-74 


_TOPIC TAGS; steel, austenitic steel,stainless steel, cavitation resistance, 
martensite, magnetostriction oscillator 


ABSTRACT: The effect of austenite transformation to martensite on the cavita- - 
tion resistance «f stainless steel samples was studied, using a magnetostriction 
oscillator. It is pointed out-that due to the effect of cavitation in steels with 
unstable austenite martensite forms which increases the wear resistance of the 
steel. To decrease the stability of austenite in 0. 2Kh19N9T gnd 0. 4Kh19N9T 4 
steels and at the same time to increase their cavitation aCtien cbt ce cia Suck it is suggest 


that the 1 content educed from 8—9% to 7—8%. Orig. art. has: a 
bibliogra fer items. [Translati f abstra ct AM 
cord PL Re BUY OBE: La retersns pene WBE Go8.14. 618, 8:620; 193; 16 [AM] | 
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“TITLE: Development of high-strength c corrosion~ ~-resis tant a. 


SOURCE: AN SSSR. Izvestiya. Metally, no. 5, 1066, ae 86 
J/Rowtt GABE LL0Y, CHROAICN BASE ALLOY, MICKEL BASF ALLOY 
‘TOPIC TAGS: , corrosion resistant aYloy, high strength alloy, age hardenable e. lloey, / 
‘iron chromium nickel alloy, molybdenum containing alloy, cenper containing elloy 
titanium containing alloy, aluminum containing alloy /CKhNboMDTYu alley i 
oe rt 
| ABSTRACT: “OKN23i28¢303 4303T (E BLK 3) gxoet has adequnite eorresicn resis 
jacid at temperatures up to 80C but its low strength limits its use- Henan ea 
jindustry. Therefore, efforts have eo made to develop an elloy wv 
‘the necessary corrosion resistance with adequa! te streagth. A serie 
“nickel- base alloys additionally alloyed with, titaniun, niobium, a f 
| and copper were tested. On the basis of expérimental findings, the New OKWNOOMD TYE 
ialloy (Electrostal Plant designation EP5 h3)\was developed. The alloy contains ° 0.06 | 
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|carbon, 0.8% silicon, 0.8% manganese, 14—17% chromium? !39—h2% nickels 56% 


sotyoaenth 0 0.7—12% aluminum and 2.7—3.3 copper. ‘The ¢ rlloy is “agechardennble Allqr-— 
solution-heat treated and aged at 700—-800C has the following minimum yelues a 
Card 1/2 ____upe: _669.018.8 
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| the corrosion ratel éf the new alloy in sulfuric acid at concentrations Say a oa 
‘temperatures up to 50C is approximately 0.1 g/m@/hr. Orig. art. has: isures ste 
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“Dd 
AUTHORS: Gulyayev, A. P.; Anuchkin, M. P.; Georgiyev, M. N.; Dogadayeva, V. A. a7 
ern enn rn ee 


ORG: All-Union Scientific Research Institute for tho Production of Pipe Mains & 
(Vsesoyuanyy n.-i, instijut po stroitel'stvu magistral'nykh truboprovodov) $ TsNIIChM 


TITLE: A study of the cold shortness of heat-treated stesls for pipe manufacture 


l 

| 

| SOURCE: Stal', no. 5, 1966, 461-464 \ | 

TOPIC TAGS: steel pipe, steel property, steol temporing, steol testing / 176s sa 

AGN steol y ra 

ABSTRACT: ‘The effectivonoss of heat treating stecls 17GS and 14GN to increase their - 
resistance to cold shortness was tested, Steol 17GS was produced in the Gherepovets | __ 

| Metallurgical Plant (Cherepovetskiy motallurgicheskiy zavod); steo] 14GN was produced | 

in the Orsk-knalilovskiy Metallurgical Combine (Orsko-Khalilovskiy metallurgicheskiy | 


kombinat). Their respective elemental compositions are: 


c st Mn ix] Cr | 
gS 1904 1,350,96 _ 
GH 016 O38 100 050 0.16 

fe 5 P ier Ht, N, i 
17GS 0.014 0,01 0,003 0.0004 0,003 = 
14iGN 0,027 0,02 0,023 0.0007 0005 ' 
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cay from the pipas wore heat treated and machined into spocimens for 
nechinicel testing. ‘The type of heat treatment is explained. Mechanical propertiss 
sf che two materials were tested for their chanze in respect to the temperatura of 

u i and the results of these tests ara; presonted graphically. In ths tension 
&. Sahn and &. A. In embo | (The Weiding J pienils 1950, v. 29, 
applied, ae of impact strenzth revealed an almoat 


: ebyeen baig, propor ty uml the cross Section width, The typ 
of Sailuve and the cr ormation\Were invosticated and are shown for vardous tem- 
puravures and areas, W ae the Taéroatructure dr the two steels at various typos 
presonbted | photographically, The materials were further tested for their 
at various heat treatments, with the results of the emprittlenont (4 
shown in a table, It is noted that stoc] 17G3 is most resistant to en- 
nt after being hardened and tumperod at 6000, and steol AGN at 5000, Ten- 
of -66 und -400 are, respectively, the lowsst to which the two investigated - 


may be subjected, Orig. art, has: 9 figures, 1 mierophetogesph, ani 1 table, 
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: TITLE: Nonnagnetie iron. Claes 40, No 180353 : | 3 


SOURCE: Isobretentya, promyshlennyye obraztsy, tovarnyye sink NO. 7, 1966, 61 - a 


| TOPIC TAGS: ‘cast iron, nickel contaandng alloy 


“ABSTRACT? A new onsagpotio cast. tron'4e proposed which has a reduced nickel 
* content. , Tais tron. has: the soul Chemical composition (in #)s 


E Carbon s 3. O~3el . 
 §ilicon : QeFn3o 1s: 
_;Manganese _ 6-8 

Sulfur 0602-0203 © ; 


‘Phosphorus . 0.05-0+C6 - 
‘| Chromium 0.10.2 
Sab 
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1. Gosudarstvennyy astronomicheskiy institut imeni P.K. Shternberga, 
(Stars--Cataloge ) 
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(Stars--Catalogs) 
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GULYAYEV, A.P. 


Mothode for determining irregularities of trunnions uging as an 
example the investigation of the Moscow Se ee oi 
mary 41 lish], Astron, shur, 35 no,1:148-156 Ja- ‘ 
cen meres (MIRA 1153) 
1, Gosudaratvennyy astronomicheakiy institut im, P,K, Shternberga, 
(Transit circle--Teating ) 
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A0O1/A101 
AUTHOR: _Gulyayev, A.P 
TITLE; The study of the system of FK3 star right ascensions in the circum- 
polar region according to observations with the Moscow meridian 
circle 


PERIODICAL: Referativnyy zhurnal. Astronomiya 1 Geodeziya, no. 11, 1961, 11, 
abstract 11A99 ("Tr. l4-y Astrometr., konferentsii SSSR, 1958", Mos- 
cow-Leningrac, AN SSSR, 1960, 116-120, Discuss. 120, Engl.summary) 


TEXT: The author describes the method of observations and compilation of 
the catalog for 99 FK3 circumpolar stars from observations conducted in 1955- 1956 
with the GAISh meridian circle (cf, RZhAstr, 1961, 5A96). An investigation of 
the system of the catalog obtained shows the presence of errors An, and Ac 

of noticeable magnitude, The system of the catalog is close to NW up to 5° in 
respect to Aw § . The differences, catalog ~ FK3, of the Anwia. values agree 
well in phase with the errors of the FK3 catalog known from the other studies, in 
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The study of the system of FK3 star ... AQO1/A101 


she zone +55° - 75° which contained fundamental stars used in observations. The 
graphs of differences, catalog -~ FK3 and catalog - FK} Supp, are presented for 
Ac, and AX¢ , a8 well as of differences FK3 - NRO. 

; a 
Kh, PF. boar erriacoes 


[Abstracter's note; Complete translation | 
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GULYAYEV, A.P. 
ee 
Determining right ascensions of stars in the vicinity of the pole 
observed on the Moscow Repsold meridian circle in 1955-1956. Trudy 
GAISH 30:104-158 ‘'6i. (MIRA 14:8) 
(Transit circle) (Stars--Observations) 
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PODORED, Vladimir Vladimirovich; GULYAYEV, A-Pes redo; BiKUDNO, K.F., 
tekhn, redo 


[Fundamental astrometry; determination of stellar coorinates] 
Fundamental'naia astrometriia; opredelenie koordinat zvezd. 


° —vyo fiziko-matem. lit-ry, 1962. 340 pe 
Moskva, Gos. izd-vo ’ Wea as 
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' SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 8, 1965, 20-25 


‘ TOPIC TAGS: alloying, steel alloying, alloying limitation 
i 

ABSTRACT: Alloying has no direct effect on the mechanical properties of steels 
and alloys. In the case of steel, alloying affects the temperature of the critical 

| points and the critical cooling rates and increases hardenability, but the mechanical 

i properties of structural steels (0.60% max carbon) can be changed in a wide range | 

! by changing only the carbon content and the tempering temperature, provided that 

: the specimen size ensures full hardening throughout the entire cross 5s chiod. 

' This was proved experimentally. More than 100 carbon and alloy ateclaee ntaining 

; 0.10—0.60% carbon, O—5.00% nickel, O—3.00% chromium, and other elements were 
melted under identical conditions a Gustentticad to the same grain size of approx- 

' imately 10, and quenched and tempered at various temperatures. The obtained 

; values of mechanical properties; of all the steels tested fall into a relatively 


narrow band of natural scattering (see Fig. 1 of the Enclosure). Of course, as 
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ACCESSION NR: AP5020706 7 
the part or specimen. cross section increases, alloying becomes necessary to increase 

‘ hardenability. In this case, however, excessive alloying brings no additional 

| benefits. These conclusions are based on tests under conditions of uniaxial 
stresses and low strain rates. If the effect of alloying is evaluated on the 

: basis of susceptibility to brittle fracture, then it becomes apparent that excessive 

; alloying has e detrimental effect. Alloying up to a certain degree reduces grain 

' size and improves hardenability and thus lowers the susceptibility to brittle 

‘ fracture. However, when the optimum degree of alloying is exceeded, the excess 

‘ of alloying elements concentrates primarily at the grain bowndaries where it increases 

, the number of defects and promotes brittle fracture. In addition, alloying 

! usually lowers the M, point, which promotes microcrack format ionfona | thus increases 

i the susceptibility to brittle fracture.,4 Similar phenomena can can be observed in 

' stainless, heat-resistent, and high-speed steels and alloys. There is always an 

: optimum degree of alloying which brings the maximum improvexent of certain 

’ characteristics. Further alloying in excess of this optimum has a detrimental 

i effect. Orig. art. has: 3 figures and 2 tables. - {pv] 
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SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 11, 1965, 9-17 
and both sides of insert between p. 24 and 25 


TOPIC TAGS: cold working, heat treatment, work hardening, austenite teansfoneations 
carbide phase vie 


ABSTRACT: Combined hot and cold working, or thermomechanical ey ee (THT), refers 
to treatment where hardening or some other change it in properties is produced by the 
combined effect of plastic deformation (work hardening) ‘and phase (structural) trans- 
formations. This thermomechanical treatment may be divided into two classes: A) THT 

aot metals and alloys which undergo polyworphic transformations (ordinary steels and 
Ti_ alloys); B) TMT of alloys which do not undergo polymorphi, transformations but 
Yeontain soluble excess phases -- certain austenitic steels, Ni-base heat resistant 
alloys of the nimonic type, alloys based on refractory metals, etc. Class A is sub- 
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divided into three types of TMT: deformation above recrystallization temperature 
(ATMT), deformation below recrystallization! temperature (BTMI) and deformation prior 
to transformation during heating - In the case of PIMT investigations showed 
that preliminary deformation prior to hardening (by various techniques and to varying 
degree) does not affect the behavior of supercooled austenite: the kinetics of the 
decomposition of austenite remains the Same. Moreover, following PMT, X-ray line 
width is greater than following conventional hardening, since deformation during 
PIMT occurs in a-state, which does not contain C, and hence the deformation cannot 
cause Segregation of carbide phase. By contrast, deformation during ATMT and BINT 
leads to the segregation of © from austenite, although in the case of ATMT the auste- 
nite 1a not supersaturated. Furthermore, PIMT is technically simpler to carry out 
than ATMT and BIMT. The change in properties following TMT is produced by a number of 
factors: reduction in grain size, pile-up of defects during deformation, and in- 
crease in temperature of martensitic transformation. The v, riation in the amount of 
residual austenite and the formation of disperse carbide-A}so are important factors. 


The ultimate result is an increase in the Strength and plasticity of the metal. 


Orig. art. has: 13 figures, 4 tables. 
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SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 14, 1965, 42 i - 
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2 


| ropre stacs: alloy, iron alloy, nickel containing alloy, chromium containing alloy, 
‘tdtanium containing alloy, aluminum containing alloy, molybdenum containing alloy, | 
silicon containing alloy, copper containing alloy, manganese containing alloy 
ABSTRACT : This Authoy Certificate introduces an iron-base alloy which, for increased 
corrosion resistance; poateins 0.09% max carbon, 35-—--45% nickel 14-19% chromium j 
corrosion resistance, ; 1S Ve vee Mak eo _ = oe 
Rem hZ titanium? A). 8-—1.52 aluminum, 4—8Z molybdenum, 2--4% cop er? 0.5% max wal 
silicon, and 0.8% max manganese. 27 +? > [az] eee 
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ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut chernoy metollurgiil | 
im I. P. Bardina (Central Scientific Research Institute of Ferrous Metallurgy) 
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Recrystallization of austenite during high-temperature thermo- 
mechanical treatment. Fiz, met. i metalloved. 18 no.2:233-+238 
Ag ‘64. (MIRA 18:8) 


1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy metallurgii 
imeni I e P,Bardina. 
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GULYAYEV, A.P.; FEL'DGANDLER, E.G.; SAVKINA, L.Ya, 


Embrittlement of ferritic austenitic and ferritic stainless 
steels. Metalloved. i term, obr. met. no.3:41-44 Mr '65. 

(MIRA 18:10) 
1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy 
metallurgii imeni I.P. Bardina. 
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GULYAYEV, A.P. 


Structural changes during the thermomechanical treatment 
of steels and its effect on their mechanical properties. 
Metalloved. i term. obr, met. no.11:9~17 N '65, 

(MIRA 18:12) 
1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy 
metallurgii. 
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TITLE: Intererystalline corrosion of certain austenitic stainless steels 4 

WY,> J 
SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 12, 1965, 2-5, and 
top half of insert facing p. 40, and both sides of insert between p- 24 and 25 
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ABSTRACT: At 400-800°C processes causing proneness to intercrystalline corrosion 
occur in austenitic stainless steels. Bain (Chemistry and Industry, 1932, ve 51) attri 
butes this to the depletion of Cr along grain boundaries, while Stickler and Vinckier 
(Mem. scient. rev. metallurgie, 1963, v. 60, no.7-8) believe that this is caused by 
the special alignment of carbides along grain boundaries and the difference in the 
potentials of the carbide-austenite pliicro-pair. Accordingly, these processes were in- oe 
vestigated atthe specified cenpergfure for four types of auntenitic stainless steels:| am 
E1943, BP212j)°B1711) Yand KFhISN10T.|Bpecimens of these steele (90x20x4 mm) were water- | oe 
quenched from 1050-1100°C and tempered at 500, 550, 600, 650, 700, 750 and 850°C for 
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boundaries was determined by s of lecal X-ray spectral analysis. Findings: inten- 
sive intercrystalline corrosion vents in E1943, EP212 and BI711 steels at 700°C 
and in KhlONlOT steel at 600°C. Proneness to intercrystalline corrosion is caused 

by the segregation of carbide networks along "a boundarigs. The difference in 


from 10 min to 1000 hr and raters to corrosion tests. The Cr content at grain 


electrochemical potentials between the networl’) of carbided fnd austenite constitutes 
the motive power of intercrystalline fracture e volume of metal surrounding a care 
bide inclusion is subject to cerrosion fracture. If the carbides are spaced suffi- 
ciently far apart, these volumes will not be in mutual contact and hence there will 
be no continuous penetration of the corrosion medium into the metal interior along 
the grain boundaries: in such cases the steel i# not prone to intorerystelline cor- 
rosion. In cases of a more aggressive medium, on the other hand, # larger volume of 
metal around carbide inclusions is subject to corrosion. These volumes contact, and 
this is accompanied by a continuous penetration of the corrosion redium into the 
metal interior along the grain boundaries; in such cases the steel is prone to inter- 
crystalline corrosion, Further, no depletion of Cr from the boundsries of austenite 
grains has been found in steel prone to intercrystalline corrosion. Orig. art. has: 
1 table, 6 (4) figures. 
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TITLE: Hardness of binary niobium alloys 


TOPIC TAGS: alloy, binary niobium alloy, niobium containing alloy, vanadium con- 
taining alloy, tantalum containing alloy, titanium containing alloy, zirconium con-. 
taining alloy, molybdenum containing alloy, tungsten containing alloy 
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ABSTRACT: The hardness of binary Nb alloys with.V, Ta, Ti, Zr, Mo, and W has been 
investigated. All these alloys except Zr form a continuous series of solid solu- 
tions which are stable at room temperature. Nb-Zr solid solutions far sfable only 
above 1000C. Alloys were homogenized in a vacuum of 1—5+10->- mm Hg tS deneostures 
400—500° below the melting point. A content of 5~—10 at% vanadium (atomic radius 
1.36 A) was the most effective strengthener, followed closely by Mo and W (atomic 
radii, 1.40 R and 1.42 K respectively). At a content higher than 10 at%, W has a 
stronger effect than V. These elements decrease the lattice parameter of niobium 
and create compression stresses (the atomic radius of Nb is 1.47 KX). Ta and Ti, 
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\ ¥1, 33, 2 . 
SOURCE: Fizika metallov i metallovedeniye, v. 20, no. 4, 1965, 592-596 
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ACC NR: = AP5027147 2, 
whose atomic radii (1.46 and 1.45 %) are close to that of Nb, do not change the 
lattice parameter significantly and do not increase hardness. Zr (atomic radius 

1.60 8) increases the lattice parameter, causes tension stresses in the lattice, and 
increases the hardness, but to a lesser degree than does compression. With increasing 
temperature the hardness of Nb-Ti and Nb-Ta alloys drops at the same rate as that of 
pure Nb. Nb-V alloys soften more rapidly, especially in the range 700—800C. The 
hardness of Nb-15 at% V and Nb-15 at% W alloys, 333 and 347 HV at room temperature, 
drops at 1000C to 139 and 216 Hv, respectively. The hardness of unalloyed niobiun 
drops from 180 HV at room temperature to 75 HV at 1000C. Hardness is also affected 
by the content ef interstitial impurities. Vacuum annealing of alloys, the use of 
vacuum melting}*or the use of high-purity initial materials Gecrease the room ten- 


; perature hardness by 40—60 HV.” Orig. art. has: 4% figures‘ {ww} 
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SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 1, 1966, 22-24, 


TOPIC TAGS: grain growth, nickel alloy, polygonization development, metal 


recrystallization, recrystallization temperature, hot upsetting / KhN77TYu Ni-Cr 
alloy ; 


ABSTRACT: The properties of high-temperature alloys are largely a function of grain 
size and uniformity of Structure, or of factors which are determined by the previous 
heat treatment and cold working of the metal. In this connection, grain gr wh and 
grain size of KhN77TYu alloy were investigated as a function of u setting!(cd’ 30% of 
height of the billet) at 950 and 1000°C, respectively. Such a small difference iti 
forging temperature is sufficient to result in radical changes in atructure of the 
metal considering that the recrystallization temperature of KhN77TYu' alloy 4s 970°C. 


Prior to recrystallization the structure of this alloy is homogenecus, fine-grained. 


Card 1/2 UDC; CORT TT tT ne 
ce aes : 


r 
sobeatecig taal ale 


TF eda 
Dee! ae 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320010-1" 


Meehebgtcicet rac So eee 7 


Pest ee er nee em a ene eerie nertenen ane In Ree EPR Ae pennies fame 


"APPROVED FOR RELEASE: 09/19/2001 _ CIA-RDP86-00513R000617320010-1 


7 A ea eee Prey Pie | t 
PEC OE PEED SENS ECT EAP BEER ATES UBER ATLT PIT ERAT: GET TEa Fe eT TT SEY 


_L 1707-66 


| [SAGE :NRs “ARGOS 303 SO eS IS ee ne ee a 


e | 
The experiments confirmed the assumption that, if the deformation is completed above | 
the recrystallization temperature, the growth in grain size owing to recrystallization 
processes will vary depending on the degree of deformation and in the zones of 
critical degree of deformation (~5%) it will be relatively enormous (grain size will 
increase by a factor of 7). T£, on the other hand the deformation is carried out 
below the recrystallization temperature, recrystallization of the alloy will cccur 
during its subsequent hardening at 1080°C; here the heating rate is a vital faétor, 
At a heating rate of 7 deg/min the relationship between grain size and degree of de- 
formation follows the same pattern as above, but at a slower heating rate, such as 
0.5-1 deg/min, critical grain growth i6 not observed: this ig because at a low 
heating rate and in the presence of temperatures somewhat below the threshold of 
recrystallization the processes of polygonization are the first to occur, ahead of 
the other processes associated with recrystallization, and they fora a stable sub- 
structure which prevents any rapid grain growth. This, incidentaliy, disproves the 
notion that grain size decreases with increasing heating rate. What is wore, the pro- 
neness of grain to grow is inversely proportional to the heating rate: the slower the 
heating rate is, the smaller ig the size of the recrystallized grain, in the preseace 
of small degrees of deformation. Orig. art. has: 2 figures. 
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Intercrystalline corrosion of certain stainless austenitic 


steels. Matalloved. i term. obr. met. no, 12:2-5 D 165. 
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SOURCE: Moscow, Tgentral'nyy nouchno~isstedovetel’ sey eye 
chernoy metallurgii. Sbornik trudov, no. ’ . petsialrnyye 
Stalt t Splavy (Special steels and alloys), 58-66 

| POPIC TAGS: stainless steel, austenitic steel, chromium costasnsae 
steel, nickel semadingesteel ,maatéeuss7/C transformation, austenite 
stability, sbeel-nethenteslonvenerty, siectsubsero—presertys low 
temperature effect, toughness, tensile strength 

ABSTRACT: The effect of subzero temperatures on the mechanical prop- 
erties and phase transfogmation!ot ausgenitic stainless steels, con- 
taining 0.03% C, 18% Cr and 6—20% Ni?has been investigated. Steel 
specimens were annealed at 1250C (to eliminate completely the effect 

of strain hardening) and water quenched. On the basis of the investi-~ 
gation, the tested steels were divided in 4 groups, according to nickel 
content or austenite stability: steels with 6% Ni, 810% Ni, 

12—-14% Ni and 20% Ni. Steel with 6% Ni is not fully austenitic at 
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| ACC NR: AT6026550 
room temperature and contains, besides austenite, some delta-ferrite 
and about 30% martensite. The steels with 8--10% Ni are fully 
austenitic at room temperature, These steels undergo martensitic 
transformation at -196C or, under the effect of deformation, at room 
temperature. The steels containing 1L2—_14% Ni undergo martensitic 
transformation under the effect of deformation only at subzero tempera- 
tures. The M, point for steels with 10 and 12% Ni is -190 and -2500, 
respectively, and that of steel with 14% Ni is below -253 C. The 
austenite of 20% Ni steelf‘is completely stable and does not transform toi 
martensite even in liquid hydrogen (-253C). The mechanical properties 
of all the steels tested depend basically on the martensite content. |" | 
The martensite present in the initial structure increases the tensile 
strength and yield strength and decreases the elongation and reduction 
of area. The martensite formed during testing does not affect the 
yield strength but increases the tensile strength and lowers the 
ductility. The notch toughness is beneficially affected by Ni; for ‘ 
| instance, steels with 12, 14, and 20% Ni at -80C have a notch toughness 
| of 18—24 mkg/cm2 compared to 3.5 mkg/cem* for steel with 6% Ni. The 
| highest tensile strength, 150 kg/mm?, and yield strength, 145 kg/mm2, 1 
| at an elongation of 54 ae a reduction of area of 40%, were obtained in 
8% Ni steel after rolling!at -196, which resulted in the formation of 
70% martensite. Orig. art. has: 7 figures and 1 table. (ww) 
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SOURCE; Zashchita metallov, v. 2, no. 4, 1966, 444-449 
TOPIC TAGS: molybdenum alloy, titanium containing alloy, zirconium containing alloy; 
| tungsten containing alloy, yttrium containing alloy, carbon containing alloy, alloy 
| corrosion, acid corrosion, sulfuric-acid, hydrochloric acid, phosphoric acid, 
| Comasern Assiatoner , COnmMatorn AaTA é, 
|¢ ABSTRACT: The corrosion behavior of three molybdenum~base alloys, arcecast! alloy 
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i 24 0.1% titanium, 0.1% ziremin), sintered molybdenum-ziroontum ,* And of molybdenum-tungsten- 
| 

| 

| 
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yttrium-carbon alloys in sulfuric, hydrochloric, and phosphoric acids at boiling 
temperatures and at 185C has been tested. In boiling sulfuric acid at concentrations 
| up to 60% all the alloys tested had a corrosion rate below 0.1 mm/year. With in- 

| creasing acid concentration the corrosion rate increased sharply, to 1 mm/year at 

| 70% concentration and 10 mm/year at 80% concentration. At 185C the corrosion rate 

| cf none of the alloys exceeded 0.1 mm/year at acid concentrations up to 70% 


(60% for TsM~2A alloy). In boiling hydrochloric acid at concentrations up to 20% the; 
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corrosion rate varied from 0.02 mm/year for TsM-2A alloy to 0.04 mm/year for 
molybdenum-zirconium alloy. At 185C an acid concentration of up to 35% had little 


vr no effect on the corrosion rate, which vartes 
ty 0.02 mi/year for molybdenum-tungstenyttridm 


0,04 mm/year. Orig. art. has: 5 figures. [DV] 
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carbon ‘alloy. In phosphoric acid 
at concentrations up to 90% none of the alloys tested corroded at a rate higher chan 


from 0.005 mm/year for TsM-2A alloy . 
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